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(54) Shield for dielectric filter and dielectric filter equipped with the same 



(57) A shield that can prevent the thickness of a di- 
electric filter from increasing without increasing the 
manufacturing cost of the dielectric filter is disclosed. 

The shield 10 of the present invention is to be at- 
tached to a dielectric filter 20 and has a first plate 11 , a 
second plate 12 elongated from the first end of the first 
plate 11 in a predetermined direction, a third plate 13 
elongated from the second end of the first plate 11 op- 



posite to the first end in the predetermined direction, and 
a projecting part 14 projecting from the first plate 11 at 
a portion between the first and second ends of the first 
plate 1 1 . Since the shield 1 0 can be fixed to the dielectric 
filter 20 by pinching the both side of the dielectric block 
20 and the projecting part 1 4 can be in contact with the 
metallization 30-2 of the dielectric filter 20, the total 
thickness of the dielectric filter 20 does not increase 
even the shield 1 0 is attached. 
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Description 

BACKGROUND OF THE INVENTION 

/ 

[0001] The present invention relates to a shield and a 
dielectric filter, and more specifically, to a shield that can 
preveht the thickness of a dielectric filter from increasinq 
without increasing the manufacturing cost of the dielec- 
tric fitter and a dielectric filter equipped with the shield. 

DESCRIPTION OF THE PRIOR ART 

6 

[0002] In general, a dielectric block having through 
holes passing from one surface to the opposite surface 
and all of whose surfaces except said one surface are 
metallized is used to a dielectric filter. The through holes 
formed on the dielectric block work as resonators for the 
high frequency signal. A filter circuit such as a band pass 
filtercircuil is Termed by adding capacitance and so forth 
to the resonators. 

[0003] When the dielectric filter is mounted on the 
printed circuit board, the metallization formed on the sur- 
faces of the dielectric block is grounded. However since 
the metallization formed on the top surface of the die- 
lectric block (top metallization) is far from a ground elec- 
trode formed on the printed circuit board, the potential 
of the top metallization easily fluctuates. Because such 
a fluctuation may deteriorate the filter characteristic 
grand potential is conventionally bypassed and given to 
the top metallization using a shield so as to reduce the 
fluctuation. 

[0004] Figure 1 is a schematic perspective view show- 
ing a conventional shield 1 . Figure 2 is a schematic sec- 
tional view showing the dielectric filter 5 equipped with 
the shield 1. 

[0005] As shown in Figures 1 and 2, the conventional 
shield 1 is a metal plate shaped like a capital L having 
a first plate 2 and a second plate 3 perpendicular to the 
^rst plate 2. The shield 1 is fixed to the dielectric filter 5 
by adhering the first plate 2 on the top metallization of 
the dielectric filter 5. When the dielectric filter 5 equipped 
with the shield 1 is mounted on the printed circuit board 
the end of the second plate 3 and the ground electrode 
formed on the printed circuit board are electrically and 

mechanicallyconnectedsothatthefluctuationofthe po- 
tential on the top metallization of the dielectric filter 5 Is 
restrained. 

[0006] As described above, because the end of the 
second plate 3 of the conventional shield 1 is connected 
to the ground electrode formed on the printed circuit 
board, ,t is necessary that the end of the second plate 
3 and the bottom surface of the dielectric filter 5 are co- 
planar when the shield 1 is attached to the dielectric filter 
5 However, since the size and the shape of a dielectric 
block which constitutes the dielectric filter 5 depend on 
the manufacture conditions, it is extremely difficult to 
form the shield 1 so that the end of the second plate 3 
and the bottom surface of the dielectric filter 5 are CO- 
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planar. 

[0007] Further, because the shield 1 is grounded, the 
filter characteristics of the dielectric filter 5 changes with 
the gap between the second plate 3 and the dielectric 
Mer 5. However, because the conventional shield 1 is 
attached to the top metallization of the dielectric filter 5 
it is difficult to fix the gap between the second plate 3 
and the dielectric filter 5 to a desired distance 
[0008] in order to solve the problems, a technique of 

SR 5 745 Sh8Ped 3 C8Pital U iS pf0posed ^ U - 
[0009] In recent years, not only small area but also 
thin shape is strongly required for the various compo- 
nents to be mounted on the printed circuit board How- 
ever, according to the technique disclosed on U S P. 
5,745,018, because the shield is attached on the top 
metallization of the dielectric filter similar to anothercon- 
ventional technique shown in Figures 1 and 2 total 
thickness of the dielectric filter mounted on the printed 
circuit board should be increased. 
[0010] Also, another technique that forming a cavity 
for storing a part of the shield on the dielectric block is 
proposed by U.S.P. 5,218,329. However, according to 
this technique, an additional process for forming the 
cavity is needed so that the manufacture cost should be 
increased. 

SUMMARY OF THE INVENTION 

[0011] One of features of the present invention is to 
provide an improved shield for a dielectric filter that can 
prevent the thickness of the dielectric filter from increas- 
ing without increasing the manufacturing cost of the di- 
electric filter. 

[0012] Another object of the present invention is to 
provide a dielectric filter equipped with such a shield 
[0013] The above and other objects of the present in- 
vention can be accomplished by a shield attachable to 
a dielectric filter, comprising: 

a first metallic plate; 

a second metallic plate elongated from a first end 
of the first metallic plate in a predetermined direc- 
tion; 

a third metallic plate elongated from a second end 
of the first metallic plate opposite to the first end in 
the predetermined direction; and 
a metallic projecting part projecting from the first 
metallic plate at a portion between the first and sec- 
ond ends of the first metallic plate. 

[001 4] Because the shield according to the present in- 
vention can be attached to the dielectric filter such that 
he second and third metallic plates pinch the dielectric 
filter from the side surfaces thereof and that the metallic 
projecting part is in contact with the metallization of the 
dielectric filter, the shield does not increase total thick- 
ness of the dielectric fitter equipped therewith. For this 
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reason, it is enabled to satisfy the demand to thin the 
total thickness of the dielectric filter. Further, according 
to the present invention, the distance between the shield 
and the dielectric filter is fixed by the length of the me- 
tallic projecting part. Therefore, the distance does not 5 
vary so that the fluctuation of the filter characteristics 
can be avoided. Moreover, since the shield after at- 
tached to the dielectric filter has sufficient mechanical 
strength, the shield can be made of a thin metal plate. 
[0015] In a preferred aspect of the present invention, 10 
a length of the metallic projecting part according to the 
predetermined direction is shorter than either lengths of 
the second and third metallic plates according to the pre- 
determined direction. 

[001 6] In a further preferred aspect of the present in- 
vention, the metallic projecting part is elongated from a 
third end or its adjacent portion, the third end being per- 
pendicular to the first end of the first metallic plate. 
[0017] In a further preferred aspect of the present in- 
vention, the metallic projecting part is formed on sub- 
stantially throughout between first and second ends of 
the first metallic plate. 

[001 8] In a further preferred aspect of the present in- 
vention, the metallic projecting part is formed by folding 
a part of the first metallic plate using slits formed on the 
first metallic plate. 

[0019] In another preferred aspect of the present in- 
vention, the metallic projecting part is made of projection 
member attached to the first metallic plate. 
[0020] In a further preferred aspect of the present in- 30 
vention, the first metallic plate has a removed portion at 
a fourth end opposite to the third end. 
[0021] In a further preferred aspect of the present in- 
vention, the shield further comprises another metallic 
projecting part elongated from the fourth end or its ad- 35 
jacent portion. 

[0022] The above and other objects of the present in- 
vention can be also accomplished by a shield attachable 
to a dielectric filter, comprising: 

40 

a first metallic plate; 

a second metallic plate elongated from a first end 
of the first metallic plate in a predetermined direc- 
tion; 

a third metallic plate elongated from a second end 45 
of the first metallic plate opposite to the first end in 
the predetermined direction; 

a first metallic projecting part projecting from the 
second metallic plate toward the third metallic plate; 
and 50 
a second metallic projecting part projecting from the 
third metallic plate toward the second metallic plate. 

[0023] Because the shield according to th e present in- 
vention can be attached to the dielectric filter such that 55 
the second and third metallic plates pinch the dielectric 
filter from the side surfaces thereof and that the first and 
second metallic projecting parts are in contact with the 



metallization of the dielectric filter, the shield does not 
increase total thickness of the dielectric filter equipped 
therewith. Further, according to the present invention, 
because the distance between the shield and the die- 
lectric filter is fixed by the length of the first and second 
metallic projecting parts, the distance does not vary so 
that the fluctuation of the filter characteristics can be 
avoided. Moreover, since the shield after attached to the 
dielectric filter has sufficient mechanical strength, the 
shield can be made of a thin metal plate. 
[0024] In a preferred aspect of the present invention, 
the first metallic projecting part is formed by folding a 
part of the second metallic plate using slits formed on 
the second metallic plate, the second metallic projecting 
part is formed by folding a part of the third metallic plate 
using slits formed on the third metallic plate. 
[0025] The above and other objects of the present in- 
vention can be also accomplished by a dielectric filter, 
comprising: 

a dielectric block which comprises: 

a top surface; 

a first side surface with a first metallization, be- 
ing perpendicular to the top surface; 
a second side surface with a second metalliza- 
tion, being opposite to the first side surface; and 
a third side surface with a third metallization, 
being perpendicular 

to the top surface and the first side surface; and 

a shield attachable to the dielectric block which 
comprises: 

a first metallic plate; 

a second metallic plate elongated from a first 
end of the first metallic plate in a predetermined 
direction and connecting with the first metalli- 
zation; 

a third metallic plate elongated from a second 
end of the first metallic plate opposite to the first 
end in the predetermined 
direction and connecting with the second met- 
allization; and 

a metallic projecting part projecting from the 
first metallic plate at a portion between the first 
and second ends of the first metallic plate and 
connecting with the third metallization. 

[0026] According to the present invention, because 
the total thickness of the dielectric filter is not increased 
by attaching the shield, it is enabled to satisfy the de- 
mand to thin the total thickness of the dielectric filter. 
Further, according to the present invention, because the 
distance between the shield and the dielectric block is 
fixed by the length of the metallic projecting part, the 
distance does not vary so that the fluctuation of the filter 
characteristics can be avoided. Moreover, since the 
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shield after attached to the dielectric block has sufficient 
mechanical strength, the shield can be made of a thin 
metal plate. 

[0027] In a preferred aspect of the present invention, 
the dielectric filter further comprises a top metallization 5 
formed on the top surface of the dielectric block, the top 
metallization and the third metallization being electrical- 
ly connected to each other. 

[0028] In a further preferred aspect of the present in- 
vention, the dielectric block has through holes passing 10 
from the third side surface to a fourth side surface op- 
posite to the third surface. 

[0029] In a further preferred aspect of the present in- 
vention, the metallic projecting part is elongated from a 
third end or its adjacent portion, the third end being per- is 
pendicular to the first end of the first metallic plate. 
[0030] In a further preferred aspect of the present In- 
vention, the metallic projecting part Is formed on sub- 
stantially throughout between first and second ends of 
the first metallic plate. 20 
[0031] In a further preferred aspect of the present in- 
vention, a fourth end of the first metallic plate opposite 
to the third end and a bottom surface of the dielectric 
block opposite to the top surface are substantially co- 
planar. 25 
[0032] In a further preferred aspect of the present in- 
vention, the first metallic plate has a removed portion at 
the fourth end. 

[0033] In a further preferred aspect of the present in- 
vention, the dielectric filter further comprises a fourth 30 
metallization formed on the third side surface of the di- 
electric block, the shield further comprising another me- 
tallic projection part being in contact with the fourth met- 
allization elongated from the fourth end or its adjacent 
portion. 35 
[0034] The above and other objects and features of 
the present invention will become apparent from the fol- 
lowing description made with reference to the accom- 
panying drawings. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0035] 

Figure 1 is a schematic perspective view showing 45 
a conventional shield 1 . 

Figure 2 is a schematic sectional view showing the 
dielectric filter 5 equipped with the shield 1 . 
Figure 3(a) is a schematic perspective view show- 
ing a shield 10 and a dielectric filter 20 to be so 
equipped with the shield 1 0 that is a preferred em- 
bodiment of the present invention. 
Figure 3(b) is a schematic sectional view showing 
the example that an inside portion 1 5 and an outside 
portion 16 of the corners of the shield 10 have a little 55 
dilated shape. 

Figure 4 is a schematic perspective view from a bot- 
tom surface of the dielectric block showing the die- 



lectric fitter 20 equipped with the shield 1 0. 
Figure 5 is a schematic sectional view showing the 
dielectric filter 20 equipped with the shield 10. 
Figures 6(a) and 6(b) are graphs showing the effect 
of the shield 1 0. 

Figure 7 is a schematic perspective view showing 
a shield 40 and a dielectric filter 50 to be equipped 
with the shield 40 that is another preferred embod- 
iment of the present invention. 
Figure 8 is a schematic perspective view from a bot- 
tom surface of the dielectric block showing the die- 
lectric filter 50 equipped with the shield 40. 
Figure 9 is a schematic sectional view showing the 
dielectric filter 50 equipped with the shield 40. 
Figure 1 0 is a schematic perspective view showing 
a shield 70 and a dielectric filter 80 to be equipped 
with the shield 70 that Is a further preferred embod- 
iment of the present invention. 
Figure 11 is a schematic perspective view from a 
bottom surface of the dielectric block showing the 
dielectric filter 80 equipped with the shield 70. 
Figure 1 2 is a schematic sectional view showing the 
dielectric filter 80 equipped with the shield 70. 
Figure 1 3 is a schematic perspective view showing 
a dielectric filter 90 consisting of resonators 91 to 
93 and a shield 40 to be attached thereto. 
Figure 1 4 is a schematic perspective view showing 
a dielectric filter 1 00 consisting of resonators 1 01 to 
1 03 and a shield 40 to be attached thereto. 
Figure 1 5 is a schematic perspective view showing 
a shield 110 that is a further preferred embodiment 
of the present invention. 

Figure 1 6 is a schematic perspective view showing 
a shield 120 that is a further preferred embodiment 
of the present invention. 

Figure 17 is a schematic perspective view showing 
a shield 130 that is a further preferred embodiment 
of the present invention. 

Figure 18 is a schematic perspective view showing 
a shield 140 that is a further preferred embodiment 
of the present invention. 

Figure 1 9 is a schematic perspective view showing 
a shield 150 that is a further preferred embodiment 
of the present invention. 

Figure 20 is a schematic perspective view showing 
a shield 160 that Is a further preferred embodiment 
of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0036] Preferred embodiments of the present inven- 
tion will now be explained with reference to the draw- 
ings. 

[0037] As shown in Figure 3(a), the shield 10 has a 
first plate 1 1 , second and third plates 1 2 and 1 3 bent 
substantially perpendicularly to the first plate 11 and a 
projecting part 1 4 formed at the upper edge of the first 
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plate 11 . The shield 1 0 can be fabricated by bending a 
piece of metal plate. As shown in Figure 3(b), it is pref- 
erable that the inside portion 1 5 and the outside portion 
1 6 of the bent portions of the first and second plates 41 
and 42 and the first and third plates 41 and 43 have a 
little dilated shape. 

[0038] The dielectric filter 20 is a band pass filter, and 
is constituted of a dielectric block 21 of substantially rec- 
tangular prismatic shape made of the ceramic material 
(e r =92) in which the main component is barium titanate. 
The dielectric block 21 has a top surface 22, a bottom 
surface 23, side surfaces 24 to 27, and through holes 
28-1 , 28-2, and 28-3 passing from the side surface 24 
to the side surface 25 opposite to the side surface 24. 
Further, cavities 29-1 , 29-2, and 29-3 are formed on the 
side surface 24 at the portions corresponding to the 
through holes 28-1 , 28-2, and 28-3, respectively. 
[0039] A metallization 30-1 Is provided on the entire 
top surface 22, the entire side surfaces 25 to 27, a part 
of the bottom surface 23 with prevented from contacting 
with the metallizations 31 -1 and 31 -2 as input/output ter- 
minals by the clearance portions 32, and the inner walls 
of the through holes 28-1 , 28-2, and 28-3 and the cavi- 
ties 29-1 , 29-2, and 29-3; a metallization 30-2 is provid- 
ed on the upper portion of the side surface 24 of the 
dielectric block 21 . The metallizations 30-1 and 30-2 are 
electrically connected to each other. They are grounded 
when the dielectric filter 20 is mounted on the printed 
circuit board. 

[0040] The resonators formed by the through holes 
28-1 , 28-2, and 28-3 are coupled to one another by the 
cavities 29-1 , 29-2, and 29-3 formed on the side surfac- 
es 24 of the dielectric block 2 1 so that the dielectric filter 
20 acts as a band pass filter. 

[0041] In Figure 3(a), the metallized portions are 
shown in the color of the drawing sheet and the portion 
without metallization is speckled. The metallizations 
30-1 and 30-2 are formed of silver paste. However, the 
present invention is not limited to using silver and other 
kinds of metal can be used instead. 
[0042] The distance between the second plate 1 2 and 
the third plate 13 of the shield 10 is equal to or a little 
smaller than the width of the dielectric block 21 (distance 
between the side surface 26 to the side surface 27). Fur- 
ther, the distance between the lower edge of the first 
plate 11 and the projecting part 14 of the shield 10 is 
substantially equal to the distance between the bottom 
surface 23 of the dielectric block 21 and the metallization 
30-2. 

[0043] Next, a method to attach the shield 10 to the 
dielectric filter 20 will now be explained. 
[0044] When attaching the shield 10 to the dielectric 
filter 20, the dielectric filter 20 should be lied on a planar 
stage so that the bottom surface 23 faces the stage , and 
insert the shield 10 such that the second and third plates 
1 2 and 1 3 pinch the side surfaces 26 and 27 of the die- 
lectric block 21 . In this time, the lower edges of the first 
to third plates 1 1 to 1 3 of the shield 1 0 should be in con- 



tact with the stage and the projecting part 1 4 of the shield 
1 0 should be in contact with the metallization 30-2 of the 
dielectric filter 20. 

[0045] If the inside portion 1 5 and the outside portion 

5 16 of the shield 10 are a little dilated as shown Figure 3 
(b), the shield 1 0 can be attached to the dielectric filter 
20 having the width greater than the distance between 
the second and third plates 1 2 and 1 3 since the second 
and third plates 12 and 13 act as a spring. Therefore, in 

10 the case where the shield 1 0 in which the inside portion 
1 5 and the outside portion 1 6 of the shield 1 0 are a little 
dilated is used, the shield 10 can be surely attached to 
the dielectric filter 20 even if the width of the dielectric 
block 21 vary owing to the fabricating conditions. 

15 [0046] Next, a soldermetal of high temperature is pro- 
vided to an interface between the shield 10 and the di- 
electric filter 20 and refl owing the solder metal to estab- 
lish the electrical and mechanical connections therebe- 
tween. Then, attaching the shield 10 to the dielectric fil- 

20 ter 20 is completed. 

[0047] Figure 4 is a schematic perspective view from 
a bottom surface 23 of the dielectric block 21 showing 
the dielectric filter 20 equipped with the shield 10. Figure 
5 is a schematic sectional view showing the dielectric 

25 filter 20 equipped with the shield 10. 

[0048] As shown in Figures 4 and 5, when the shield 
10 is attached to the dielectric filter 20, the lower edge 
of the shield 1 0 and the bottom surface 23 of the dielec- 
tric block 21 are coplanar. Further, since the distance 

30 between the first plate 11 of the shield 10 and the side 
surface 24 of the dielectric block 21 is fixed by the length 
of the projecting part 14, the distance does not vary 
caused by a fluctuation of the fabricating conditions of 
the dielectric block 21 . Moreover, since the projecting 

35 part 1 4 is in contact with the metallization 30-2 provided 
on the side surface 24 of the dielectric block 2 1 , the total 
thickness of the dielectric filter 20 does not increase 
even the shield 10 is attached. 

[0049] When the dielectric filter 20 equipped with the 

40 shield 10 is mounted on the printed circuit board, the 
metallizations 31-1 and 31-2 as input/output terminals 
are connected to the signal terminals of the printed cir- 
cuit board, and the metallization 30-1 provided on the 
bottom surface 23 of the dielectric block 21 and the low- 

45 er edge of the first plate 1 1 of the shield 1 0 are connect- 
ed to the ground terminals of the printed circuit board. 
Thus, ground potential is applied to the metallization 
30-1 provided on the top surface 22 of the dielectric 
block 21 via not only the metallization 30-1 provided on 

50 the side surfaces 25 to 27 of the dielectric block 21 but 
also the first plate 1 1 of the shield 1 0 and the metalliza- 
tion 30-2. Therefore, a fluctuation of the potential on the 
metallization 30-1 provided on the top surface 22 of the 
dielectric block 21 is effectively restrained. 

55 [0050] In general, a solder is used to connect the met- 
allizations of the dielectric filter 20 to the electrodes of 
the printed circuit board. In this case, after the soldering 
is completed, the printed circuit board is dipped into a 



5 



BNSDOCID: <EP. 



1 248291 A2J_> 



9 



EP 1 246 291 A2 



10 



clearing solvent in orderto clean a soldering flux off. Ac- 
cording to this embodiment, the clearing solvent is pro- 
vided and discharged to/from the space formed be- 
tween the shield 10 and the dielectric filter 20 via open- 
ings formed by the upper edge of the first plate 11 of the 
shield 10 except that the projecting part 14 is formed 
and the dielectric block 21 . 

[0051] Figures 6(a) and 6(b) are graphs showing the 
effect of the shield 10. 

[0052] As shown in Figures 6(a) and 6(b), an attenu- 
ation in the cut-off band is markedly increased by equip- 
ping the dielectric filter 20 with the shield 10. 
[0053] As described above, the shield 10 of this em- 
bodiment is fixed to the dielectric filter 20 by pinching 
the side surfaces 26 and 27 of the dielectric block 21 
and the projecting part 14 is in contact with the metalli- 
zation 30-2 provided on the side surface 24 of the die- 
lectric block 21 . Therefore, a coplanarlty of the lower 
edge of the shield 10 and the bottom surface 23 of the 
dielectric block 21 can be easily ensured. Further, be- 
cause the distance between the first plate 11 of the 
shield 1 0 and the side surface 24 of the dielectric block 
21 is fixed, the distance does not vary so that the fluc- 
tuation of the filter characteristics can be avoided. More : 
over, since the total thickness of the dielectric filter 20 
does not increase even the shield 10 is attached, it is 
enabled to satisfy the demand to thin. 
[0054] Furthermore, because the shield 1 0 is fixed to 
the dielectric filter 20 by pinching the side surfaces 26 
and 27 of the dielectric block 21 , a mechanical strength 
of attached shield 1 0 is high compared with the conven- 
tional shield so that the thin metal plate can be used for 
the shield 10. 

[0055] Another preferred embodiment of the present 
invention will now be explained. 
[0056] Figure 7 is a schematic perspective view show- 
ing a shield 40 and a dielectric filter 50 to be equipped 
with the shield 40 that is another preferred embodiment 
of the present invention. 

[0057] As shown in Figure 7, the shield 40 has a first 
plate 41 , second and third plate 42 and 43 bent substan- 
tially perpendicularly to the first plate 41 and a projecting 
part 44 formed at the upper edge of the first plate 41 . 
The shield 40 has a removed portion 45 formed at the 
lower edges of the first and second plate 41 and 42 and 
a removed portion 46 formed at the lower edges of the 
first and third plates 41 and 43 different from the shield 
1 0 of the above embodiment. Further, the shield 40 of 
this embodiment is different from the shield 10 that the 
projecting part 44 is formed on substantially throughout 
the upper edge of the first plate 41 . The shield 40 can 
be fabricated by bending a piece of metal plate. It is pref- 
erable that the inside portion and the outside portion of 
the bent portions of the first and second plates 41 and 
42 and the first and third plates 41 and 43 have a little 
dilated shape. 

[0058] The dielectric filter 50 is a band pass filter, and 
is constituted of a dielectric block 51 of substantially rec- 



tangular prismatic shape made of the ceramic material 
(e^92) in which the main component is barium titanate. 
The dielectric block 51 has a top surface 52, a bottom 
surface 53, side surfaces 54 to 57, and through holes 

5 58-1 , 58-2, and 58-3 passing from the side surface 54 
to the side surface 55 opposite to the side surface 54. 
No cavities are formed on the side surface 54, that is 
different from the dielectric filter 20. 
[0059] A metallization 60-1 is provided on the entire 

10 top surface 52, the entire side surfaces 55 to 57, a part 
of the bottom surface 53 with prevented from contacting 
with the metallizations 61-1 and 61-2 as input/output ter- 
minals by the clearance portions 62, a part of the side 
surface 54, andthe innerwalls of the through holes 58-1 , 

is 58-2, and 58-3; a metallization 60-2 is provided on the 
upper portion of the side surface 54 of the dielectric 
block 51 . The metallization 60-1 provided on the side 
surface 54 has a predetermined pattern. The metalliza- 
tions 60-1 and 60-2 are electrically connected to each 

20 other. They are grounded when the dielectric filter 50 is 
mounted on the printed circuit board. 
[0060] Metallizations 63-1 and 63-2 are also provided 
on the side surface 54 of the dielectric block 51 . The 
metallizations 63-1 and 63-2 are connected to the met- 

25 allizations 61-1 and 61-2 as input/output terminals, re- 
spectively. 

[0061] The resonators formed by the through holes 
58-1 , 58-2, and 58-3 are coupled to one another by the 
metallization 60-1 provided on the side surfaces 54 of 
30 the dielectric block 51 so that the dielectric filter 50 acts 
as a band pass filter. 

[0062] The distance between the second plate 42 and 
the third plate 43 of the shield 40 is equal to or a little 
smaller than the width of the dielectric block 51 (distance 

35 between the side surface 56 to the side surface 57) . Fur- 
ther, the distance between the lower edge of the first 
plate 41 and the projecting part 44 of the shield 40 is 
substantially equal to the distance between the bottom 
surface 53 of the dielectric block 51 andthe metallization 

40 60-2. 

[0063] The same method can be used to attach the 
shield 40 to the dielectric filter 50 that described above. 
Specifically, when attaching the shield 40 to the dielec- 
tric filter 50, the dielectric filter 50 should be lied on a 

45 planar stage so that the bottom surface 53 faces the 
stage, and Inserts the shield 40 such that the second 
and third plates 42 and 43 pinch the side surfaces 56 
and 57 of the dielectric block 51 . In this time, the lower 
edges of the first to third plates 41 to 43 of the shield 40 

so should be in contact with the stage and the projecting 
part 44 of the shield 40 should be in contact with the 
metallization 60-2 of the dielectric filter 50. Next, a sol- 
der metal of high temperature is provided to an interface 
between the shield 40 and the dielectric filter 50 and re- 

55 flowing the solder metal to establish the electrical and 
mechanical connections therebetween. Then, attaching 
the shield 40 to the dielectric filter 50 is completed. 
[0064] Figure 8 is a schematic perspective view from 
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a bottom surface 53 of the dielectric block 51 showing 
the dielectric filter 50 equipped with the shield 40. Figure 
9 is a schematic sectional view showing the dielectric 
filter 50 equipped with the shield 40. 
[0065] As shown in Figures 8 and 9, when the shield 
40 is attached to the dielectric filter 50, the lower edge 
of the shield 40 and the bottom surface 53 of the dielec- 
tric block 51 are coplanar similar to the above described 
embodiment. Further, since the distance between the 
first plate 41 of the shield 40 and the side surface 54 of 
the dielectric block 51 is fixed by the length of the pro- 
jecting part 44, the distance does not vary caused by a 
fluctuation of the fabricating conditions of the dielectric 
block 51. Moreover, since the projecting part 44 is in 
contact with the metallization 60-2 provided on the side 
surface 54 of the dielectric block 51 , the total thickness 
of the dielectric filter 50 does- not increase even the 
shield 40 is attached. 

[0066] . When the dielectric filter 50 equipped with the 
shield 40 -is mounted on the printed circuit board, the 
metallizations 61-1 and 61-2 as input/output terminals 
are connected to the signal terminals of the printed cir- 
cuit board, and the metallization 60-1 provided on the 
bottom surface 53 of the dielectric block 51 and the low- 
er edge of the first plate 41 of the shield 40 are connect- 
ed to the ground terminals of the printed circuit board. 
Thus, the ground potential is applied to the metallization 
60-1 provided on the top surface 52 of the dielectric 
block 51 via not only the metallization 60-1 provided on 
the side surfaces 55 to 57 of the dielectric block 51 but 
also the first plate 41 of the shield 40 and the metalliza- 
tion 60-2. Therefore, a fluctuation of the potential on the 
metallization 60-1 provided on the top surface 52 of the 
dielectric block 51 is effectively restrained. 
[0067] Moreover, since the shield 40 of this embodi- 
ment has the removed portions 45 and 46, the signal 
wirings elongated from the signal electrodes which are 
connected to the metallizations 61-1 and 61-2 can be 
led out through the removed portions 45 and 46. Fur- 
thermore, the clearing solvent can be easily provided 
and discharged to/from the space formed between the 
shield 40 and the dielectric filter 50 via the removed por- 
tions 45 and 46. 

[0068] As described above, according to the shield 40 
of this embodiment, similar effects obtaining by the 
shield 10 can be also obtained: a coplanarity of the lower 
edge of the shield 40 and the bottom surface 53 of the 
dielectric block 51 can be also easily ensured; the dis- 
tance between the first plate 41 of the shield 40 and the 
side surface 54 of the dielectric block 51 does not vary; 
and the total thickness of the dielectric filter 50 does not 
increase even the shield 40 is attached. In addition to 
these effects, since the shield 40 of this embodiment has 
the removed portions 45 and 46, an effect that the signal 
wirings connected to the metallizations 61-1 and 61-2 
can be led out through the removed portions 45 and 46 
is obtained. 

[0069] Further preferred embodiment of the present 



invention will now be explained. 
[0070] Figure 10 is a schematic perspective view 
showing a shield 70 and a dielectric filter 80 to be 
equipped with the shield 70 that is a further preferred 

5 embodiment of the present invention. 

[0071 ] As shown in Figure 1 0, the shield 70 has a first 
plate 71 , second and third plates 72 and 73 bent sub- 
stantially perpendicularly to the first plate 71 , a first pro- 
jecting part 74 formed at the upper edge of the first plate 

10 71 , and second projecting parts 75-1 and 75-2 elongat- 
ed from the lower edge of the first plate 71 . The distance 
between the first plate 71 and the tip of the first project- 
ing part 74 according to a horizontal direction is substan- 
tially the same as the distance between the first plate 

is 71 and the tips of the second projecting parts 75-1 and 
75-2 according to a horizontal direction. It is preferable 
that the inside portion and the outside portion of the bent 
portions of the first and second plates 71 and 72 and the 
first and third plates 71 and 73 have a little dilated shape. 

20 [0072] The dielectric filter 80 is a band pass filter, and 
has the same structure as the dielectric filter 50 except 
that the metallization 60-3 is provided on the side sur- 
face 54 of the dielectric block 51 . The metallization 60-3 
is connected to the metallization 60-1 provided on'the 

25 bottom surface 53 of the dielectric block 51 . 

[0073] The distance between the second plate 72 and 
the third plate 73 of the shield 70 is equal to or a little 
smallerthan the width of the dielectric block 51 (distance 
between the side surface 56 to the side surface 57). Fur- 

30 ther, the distance between the tip of the first projecting 
part 74 and tips of the second projecting parts 75-1 and 
75-2 according to a vertical direction is substantially 
equal to the distance between the metallizations 60-2 
and 60-3 provided on the side surface 54 of the dielectric 

35 block 51 . 

[0074] The same method can be used to attach the 
shield 70 to the dielectric filter 80 that described above. 
Specifically, when attaching the shield 70 to the dielec- 
tric filter 80, the dielectric filter 80 should be lied on a 

^0 planar stage so that the bottom surface 53 faces the 
stage, and inserts the shield 70 such that the second 
and third plates 72 and 73 pinch the side surfaces 56 
and 57 of the dielectric block 51 . In this time, the lower 
- edges of the second and third plates 72 and 73 of the 

45 shield 70 should be In contact with the stage, the first 
projecting part 74 of the shield 70 should be In contact 
with the metallization 60-2 of the dielectric filter 80. and 
the second projecting parts 75-1 and 75-2 of the shield 
70 should be in contact with the metallization 60-3 of the 

so dielectric filter 80. Next, a solder metal of high temper- 
ature is provided to an interface between the shield 70 
and the dielectric filter 80 and reflowingthe solder metal 
to establish the electrical and mechanical connections 
therebetween. Then, attaching the shield 70 to the die- 

55 lectric filter 80 is completed. 

[0075] Figure 1 1 is a schematic perspective view from 
a bottom surface 53 of the dielectric block 51 showing 
the die lectric filter 80 equipped with the shield 70. Figure 
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12 is a schematic sectional view showing the dielectric 
filter 80 equipped with the shield 70. 
[0076] As shown in Figures 11 and 12, when the 
shield 70 is attached to the dielectric filter 80 : since the 
distance between the first plate 71 of the shield 70 and 
the side surface 54 of the dielectric block 51 Is fixed by 
the length of the first projecting part 74, the distance 
does not vary caused by a fluctuation of the fabricating 
conditions of the dielectric block 51 . Moreover, since the 
first projecting part 74 is in contact with the metallization 
60-2 provided on the side surface 54 of the dielectric 
block 51 , the total thickness of the dielectric filter 80 
does not increase even the shield 70 is attached. 
[0077] When the dielectric filter 80 equipped with the 
shield 70 is mounted on the printed circuit board, the 
metallizations 61-1 and 61-2 as input/output terminals 
are connected to the signal terminals of the printed cir- 
cuit board, and the metallization 60-1 provided on the 
bottom surface 53 of the dielectric block 51 is connected 
to the ground terminals of the printed circuit board . Thus, 
the ground potential is applied to the metallization 60-1 
provided on the top surface 52 of the dielectric block 51 
via not only the metallization 60-1 provided on the side 
surfaces 55 to 57 of the dielectric block 51 but also the 
metallization 60-3, the first plate 71 of the shield 70 and 
the metallization 60-2. Therefore, a fluctuation of the po- 
tential on the metallization 60-1 provided on the top sur- 
face 52 of the dielectric block 51 is effectively restrained. 
[0078] Moreover, since the gap is formed between the 
lower edge of the first plate 71 of the shield 70 and the 
printed circuit board, the signal wirings elongated from 
the signal electrodes which are connected to the metal- 
lizations 61-1 and 61 -2 can be easily led out through the 
gap. Furthermore, the clearing solvent can be easily 
provided and discharged to/from the space formed be- 
tween the shield 70 and the dielectric filter 80 via the 
gap. 

[0079] As described above, according to the shield 70 
of this embodiment, similar effects obtaining by the 
shields 10 and 40 can be also obtained: the distance 
between the first plate 71 of the shield 70 and the side 
surface 54 of the dielectric block 51 does not vary; and 
the total thickness of the dielectric filter 80 does not in- 
crease even the shield 70 is attached. In addition to 
these effects, according to this embodiment, since the 
ground potential is applied to the shield 70 via the met- 
allization 60-3 provided on the side surface 54 of the 
dielectric block 51 , no ground electrode is required to 
connect to the shield 70. Therefore, a degree of freedom 
of a design can be increased. 

[0080] Further preferred embodiment of the present 
invention will now be explained. 

[0081 ] This embodiment is an example that the shield 
40 that is above described embodiment is attached to a 
dielectric filter consisting of a plurality of resonators 
each of which is constituted of an individual dielectric 
block. 

[0082] Figure 13 is a schematic perspective view 
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showing a dielectric filter 90 consisting of resonators 91 
to 93 and the shield 40 to be attached thereto. 
[0083] As shown in Figure 13, the dielectric filter 90 
to be equipped with the shield 40 consists of three res- 

5 onators 91 to 93 each of which is constituted of an indi- 
vidual dielectric block. These dielectric blocks have 
through holes 94 passing from one side surface to the 
opposite surface and the metallizations provided on the 
predetermined portions. Coupling between these reso- 

10 nators 91 to 93 is established by exposed portions 95 
where no metallization is provided. 
[0084] As described above, the present invention can 
be applied to the dielectric filter 90 having aforemen- 
tioned configuration. The dielectric filter 90 is suitable 

15 for a custom production because the dielectric filter 90 
can be configured by selecting from general resonators 
(such as the resonators 91 to 93) based on the required 
characteristics. 

[0085] Still further preferred embodiment of the 
20 present invention will now be explained. 

[0086] This embodiment is an example that the cou- 
pling between the resonators is established by chip 
components. 

[0087] Figure 14 is a schematic perspective view 
25 showing a dielectric filter 100 consisting of resonators 
101 to 103 and the shield 40 to be attached thereto. 
[0088] As shown in Figure 1 4, the dielectric fitter 100 
to be equipped with the shield 40 consists of three res- 
onators 101 to 103 each of which is constituted of an 
30 individual dielectric block. These dielectric blocks have 
through holes 1 04 passing from one side surface to the 
opposite surface and the metallizations provided on the 
predetermined portions. Coupling between these reso- 
nators 101 to 103 is established by chip components 
35 105 mounted thereon. 

[0089] As described above, the present invention can 
be applied to the dielectric filter 100 having aforemen- 
tioned configuration. The dielectric fitter 100 is suitable 
for a custom production because the dielectric filter 1 00 
40 can be configured by selecting from general resonators 
(such as the resonators 1 01 to 1 03) and by selecting 
from general chip components (such as the components 
105) based on the required characteristics. 
[0090] Still further preferred embodiments of the 
45 present invention will now be explained. 

[0091] Figure 15 Is a schematic perspective view 
showing a shield 110 that is a further preferred embod- 
iment of the present invention. 

[0092] As shown in Figure 15, the shield 110 has a 
50 first plate 111 , second and third plates 112 and 113 bent 
substantially perpendicularly to the first plate 111 and a 
projecting part 114 formed by folding downward the up- 
per portion of the first plate 111 using two parallel slits 
formed on the first plate 111 . The shield 110 can be also 
55 fabricated by bending a piece of metal plate. 

[0093] Figure 16 is a schematic perspective view 
showing a shield 1 20 that is a further preferred embod- 
iment of the present invention. 
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[0094] As shown in Figure 16, the shield 120 has a 
first plate 121, second and third plates 122 and 123 bent 
substantially perpendicularly to the first plate 1 21 and a 
projecting part 124 formed by folding upward the upper 
portion of the first plate 121 using three slits formed on 
the first plate 1 21 . The shield 1 20 can be also fabricated 
by bending a piece of metal plate. 
[0095] Figure 17 is a schematic perspective view 
showing a shield 130 that is a further preferred embod- 
iment of the present invention. 

[0096] As shown in Figure 17, the shield 130 has a 
first plate 131, second and third plates 132 and 1 33 bent 
substantially perpendicularly to the first plate 1 31 and a 
projecting part 134 formed by folding sideways the up- 
per portion of the first plate 131 using two slits perpen- 
dicular to each other formed on the first plate 1 31 . The 
shield 130 can be also fabricated by bending a piece of 
metal plate. 

[0097] Figure 18 is a schematic perspective view 
showing a shield 140 that is a further preferred embod- 
iment of the present invention. 

[0098]' As shown in Figure 18, the shield 140 has a 
first plate 1 41 , second and third plates 142 and 1 43 bent 
substantially perpendicularly to the first plate 1 41 and a 
projecting part 144 formed by folding sideways the up- 
per portion of the first plate 141 using three slits formed 
on the first plate 141 . The shield 140 can be also fabri- 
cated by bending a piece of metal plate. 
[0099] Figure 19 is a schematic perspective view 
showing a shield 150 that is a further preferred embod- 
iment of the present invention. 

[0100] As shown in Figure 19 t the shield 150 has a 
first plate 151, second and third plates 1 52 and 1 53 bent 
substantially perpendicularly to the first plate 1 51 , a first 
projecting part 154-1 formed by folding downward the 
upper portion of the second plate 152 using a first slit 
formed on the edge along the first plate 151 and a sec- 
ond slit parallel to the first slit, and a second projecting 
part 154-2 formed by folding downward the upper por- 
tion of the third plate 1 53 using a third slit formed on the 
edge along the first plate 1 51 and a fourth slit parallel to 
the third slit. The shield 150 can be also fabricated by 
bending a piece of metal plate. 

[0101] Figure 20 is a schematic perspective view 
showing a shield 1 60 that is a further preferred embod- 
iment of the present Invention. 

[0102] As shown in Figure 20 s the shield 160 has a 
first plate 1 61 , second and third plates 1 62 and 1 63 bent 
substantially perpendicularly to the first plate 1 61 and a 
projecting member 1 64 adhered to the upper portion of 
the first plate 161. The shield 160 can be fabricated by 
bending a piece of metal plate and adhering the project- 
ing member 164. 

[01 03] The present invention has been shown and de- 
scribed with reference to specific embodiments. How- 
ever, it should be noted that the present invention is in 
no way limited to the details of the described arrange- 
ments but changes and modifications may be made 



without departing from the scope of the appended 
claims. 

[0104] For example, in the above described embodi- 
ments, a ceramic composed mainly of barium titanate 
5 is used as the material of the dielectric blocks. However, 
the present invention is not limited to use of this material 
and dielectric blocks can instead be made of any of var- 
ious other materials such as ceramic 'of barium oxide 
type.. 

10 [0105] Further, in the above described embodiments, 
although silver paste is used as the material of the met- 
allizations, the present invention is not limited to use of 
silver paste and any of various other conductive mate- 
rials, copper (coppering), for example, can be used in- 

is stead. In case of using coppering as the material of the 
metallizations, the copper plating can be performed with 
a resist formed on the portion where the metallizations 
should not be formed In advance. It Is preferable to use 
an electroless plating. 

20 [0106] Moreover, in the above described embodi- 
ments, although each dielectric filter to be equipped with 
the shield is the band pass filter, the present invention 
is not limited that the dielectric filter to be equipped with 
the shield is the band pass filter but the shield of the 

25 present invention can be attached to other kinds of die- 
lectric filter such as duplexer. 

[0107] As described above, according to the present 
invention, the shield that can prevent the thickness of a 
dielectric filter from increasing without increasing the 
30 manufacturing cost of the dielectric filter and the dielec- 
tric filter equipped therewith can be provided. 



35 



40 



45 



Claims 

1. A shield attachable to a dielectric filter, comprising: 
a first metallic plate; 

a second metallic plate elongated from a first 
end of the first metallic plate in a predetermined 
direction; 

a third metallic plate elongated from a second 
end of the first metallic plate opposite to the first 
end in the predetermined direction; and 
a metallic projecting part projecting from the 
first metallic plate at a portion between the first 
and second ends of the first metallic plate. 



2. The shield as claimed in claim 1 , wherein a length 
50 of the metallic projecting part according to the pre- 
determined direction is shorter than either lengths 
of the second and third metallic plates according to 
the predetermined direction. 

55 3. The shield as claimed in claim 1 , wherein the me- 
tallic projecting part is elongated from a third end or 
its adjacent portion, the third end being perpendic- 
ular to the first end of the first metallic plate. 
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4. The shield as claimed in claim 3, wherein the me- 
tallic projecting part is formed on substantially 
throughout between first and second ends of the 
first metallic plate. 

5 

5. The shield as claimed in claim 3, wherein the me- 
tallic projecting part is formed by folding a part of 
the first metallic plate using slits formed on the first 
metallic plate. 

10 

6. The shield as claimed in claim 3, wherein the me- 
tallic projecting part is made of projection member 
attached to the first metallic plate. 

7. The shield as claimed in claim 3, wherein the first is 
metallic plate has a removed portion at a fourth end 
opposite to the third end. 

8. The shield as claimed in claim 3, further comprising 
another metallic projecting part elongated from a 20 
fourth end or its adjacent portion, the fourth end be- 
ing opposite to the third end. 

9 A shield attachable to a dielectric filter, comprising: 

25 

a first metallic plate; 

a second metallic plate elongated from a first 
end of the first metallic plate in a predetermined 
direction; 

a third metallic plate elongated from a second 
end of the first metallic plate opposite to the first 
end in the predetermined direction; 
a first metallic projecting part projecting from 
the second metallic plate toward the third me- 
tallic plate; and 

a second metallic projecting part projecting 
from the third metallic plate toward the second 
metallic plate. 

10. The shield plate as claimed in claim 9, wherein the 
first metallic projecting part is formed by folding a 
part of the second metallic plate using slits formed 
on the second metallic plate, the second metallic 
projecting part is formed by folding a part of the third 
metallic plate using slits formed on the third metallic 
plate. 

11. A dielectric filter, comprising: 

a dielectric block which comprises: 
a top surface; 

a first side surface with a first metallization, 
being perpendicular to the top surface; 
a second side surface with a second met- 
allization, being opposite to the first side 
surface; and 

a third side surface with a third metalliza- 



18 

tion, being perpendicular 
to the top surface and the first side surface; 
and 

a shield attachable to the dielectric block which 
comprises: 

a first metallic plate; 

a second metallic plate elongated from a 
first end of the first metallic plate in a pre- 
determined direction and connecting with 
the first metallization; 
a third metallic plate elongated from a sec- 
ond end of the first metallic plate opposite 
to the first end in the predetermined direc- 
tion and connecting with the second met- 
allization; and 

a metallic projecting part projecting from 
the first metallic plate at a portion between 
the first and second ends of the first metal- 
lic plate and connecting with the third met- 
allization. 

12. The dielectric filter as claimed in claim 11, further 
comprising a top metallization formed on the top 
surface of the dielectric block, the top metallization 
and the third metallization being electrically con- 
nected to each other. 

13. The dielectric filter as claimed in claim 11 , wherein 
the dielectric block has through holes passing from 
the third side surface to a fourth side surface oppo- 
site to the third surface. 

14. The dielectric filter as claimed in claim 11 , wherein 
the metallic projecting part is elongated from athird 
end or its adjacent portion, the third end being per- 
pendicular to the first end of the first metallic plate. 

15. The dielectric filter as claimed in claim 14, wherein 
the metallic projecting part is formed on substantial- 
ly throughout between first and second ends of the 
first metallic plate. 

45 1 6. The dielectric filter as claimed In claim 14, wherein 
a fourth end of the first metallic plate opposite to the 
third end and a bottom surface of the dielectric block 
opposite to the top surface are substantially copla- 
nar. 

50 

17. The dielectric filter as claimed in claim 16, wherein 
the first metallic plate has a removed portion at the 
fourth end. 

55 18. The dielectric filter as claimed in claim 16, further 
comprising a fourth metallization formed on thethird 
side surface of the dielectric block, the shield further 
comprising another metallic projection part being in 
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contact with the fourth metallization elongated from 
the fourth end or its adjacent portion. 
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(57) A shield that can prevent the thickness of a di- 
electric filter from increasing without increasing the 
manufacturing cost of the dielectric filter is disclosed. 

The shield 1 0 of the present invention is to be at- 
tached to a dielectric filter 20 and has a first plate 11 , a 
second plate 12 elongated from the first end of the first 
plate 11 in a predetermined direction, a third plate 13 
elongated from the second end of the first plate 1 1 op- 



posite to the first end i n the predetermined direction, and 
a projecting part 14 projecting from the first plate 11 at 
a portion between the first and second ends of the first 
plate 1 1 . Since the shield 1 0 can be fixed to the dielectric 
filter 20 by pinching the both side of the dielectric block 
20 and the projecting part 14 can be in contact with the 
metallization 30-2 of the dielectric filter 20, the total 
thickness of the dielectric filter 20 does not increase 
even the shield 10 is attached. 
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